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DISKUSSIONSBEITRÄGE DISCUSSION PAPERS
Well-Being in Germany: What Explains the Regional Variation? Happiness is not just a popular topic for front-page stories. The vast mountain of economic literature on human well-being that has grown during the last two decades (see e.g. Kahneman and Krueger (2006) , Blanchflower and Oswald (2008) or Oswald and Wu (2010) ) suggests that individuals' subjective well-being (subsequently referred to as SWB) provides credible information. Hence, happiness economics or -more precisely -evidence based on self-assessed life satisfaction is a promising approach to specify our understanding of utility, to update our welfare reporting standards and to complement the traditional framework of revealed preferences (see e.g. Ng (2003) ).
Moreover, analyses of reported life satisfaction are also highly recognized due to an increasing skepticism about the hitherto promises of further economic growth. Basically, one can find two lines of critique with respect to GDP as a key welfare indicator and major policy objective. The first line of critique has been established by the influential remarks of Richard A. Easterlin on the relationship between growth and well-being. Easterlins' analyses suggest not just a small but no significant relation at all (see Easterlin (1974) and more recently Easterlin (2005) ). However, for developed societies this seeming paradox of a joyless material growth can be widely explained by material repletion, increasing inequality and the human ability to quickly adapt to higher levels of consumption (see e.g. Lane (2000) or Clark et al. (2008) ). A second line questions the compatibility of economic growth and ecological sustainability and goes back to the early 1970s and the Club of Rome. 1 Although this critique rather is concerned about the consequences of economic growth in the long run, it has also stressed the importance of the question whether the GDP is a valid measure for todays quality of life.
As a consequence of this research, countless private and more and more public initiatives are searching for new ways to measure welfare in a more precise and forward-looking way than it is done by the GDP. 2 But serving both kinds of requirements -measuring current well-being precisely and including aspects of sustainability -seems to be an unsolvable task as it would include substantial trade-offs within one key indicator. One important subordinated question is, however, whether data on SWB is really able to measure the current level of well-being of a nation (or region) validly. In fact, social scientists have gained more and more confidence in using and interpreting data on SWB. Indeed, some have come to the conclusion that these data could solve the problem of how to measure welfare itself instead of using complicated indicators (see Kahneman et al. (2004) , Layard (2010) or Diener and Tov (2012) ). Among several caveats of the idea of accounting social well-being by using subjective information, a 1 More recently the main focus of this debate has shifted from the finiteness of natural resources to the aspects of climate change and the global distribution of resources. 2 Probably the most recognized attempt to complement the GDP has been undergone by the Commission on the Measurement of Economic Performance and Social Progress which was assigned by the French government. Additionally, the European Commission ("beyond gdp") and the OECD ("better life initiative") have become active in this field. And also in Germany an Enquete-Commission titled "Growth, Welfare, Quality of Life" ("Wachstum, Wohlstand, Lebensqualität") has recently been established in order to develop an alternative concept to measure the quality of life that enables politicians and the society as a whole to operate and decide on the basis of valid welfare indicators and without being short-sighted. striking one has been the lack of international comparability. Whether an indicator is used or not, crucially depends on the question whether it is internationally or regionally comparable or not. If it is not certain that country A is really doing better than country B, it is rather useless to search for root causes of different levels of well-being which in turn could serve as an evidence base for policy measures. This issue becomes even more delicate if countries or political unions such as the EU explicitly try to balance unequal living conditions. This paper discusses the applicability of self-assessed life satisfaction as an additional welfare indicator by focussing on regional differences within Germany. Thereby three major questions shall be answered: First, do regional mean values of reported life satisfaction reflect real differences in well-being? Second, by how much can the regional variation be explained by established welfare indicators such as GDP or the unemployment rate? Third, what else contributes to the observed regional pattern of SWB within Germany? Finally, I also shortly discuss the question whether SWB might be a proper instrument to complement the existing reporting systems and which determinants of national well-being should receive more attention.
The remainder of the article is as follows. Section 2 provides a short insight into related research. Section 3 discusses the database and provides some descriptive statistics. In Section 4, I show up to which point the regional variation of SWB can be explained by macroeconomic fundamentals such as GDP and unemployment. Section 5 provides some additional explanations for the comparably low levels of SWB in East Germany as well as for the 'nordic happiness puzzle'. Section 6 summarizes.
Related literature
Especially for developed countries the demand for adequate regional comparisons on welfare has significantly increased during the past years. However, some authors are skeptical with respect to the validity of international comparisons based on subjective information (e.g. Sachverständigenrat (2010) ). The arguments are manifold: Simple cross-country comparisons might become misleading due to different regional perceptions of the question (e.g. Wierzbicka (2005) ). It can also be argued that regional aspiration levels are differing such that it comes to an unequal interpretation of the given answering scale. Moreover, cultural differences and social norms can lead to special respond behaviors, and therefore, cause additional biases (e.g. Vittersø et al. (2005) ).
While most articles do not thoroughly discuss these pitfalls, some authors have started to examine cross-country panel data and included country fixed-effects in order to avoid unobserved regional effects within cross-sectional observations (see e.g. DiTella et al. (2003) , Helliwell (2003) or Alesina et al. (2004) ). Crossnational surveys of this kind have helped to estimate the impact of different political constitutions, institutions or macroeconomic conditions on overall life satisfaction without denying differences in mentality and cross-sectional biases. Other authors like Kristensen and Johansson (2008) have stressed these issues even more and use vignettes to control for cultural biases to receive more valid, and therefore, comparable figures. Despite of such examples, a major expla-nation for the relatively incautious use of international (or interregional) data might be its plausible pattern. Among several international rankings of wellbeing the most serious ones are based on the Eurobarometer, the World Value Survey, the World Gallup Poll and the International Social Survey Program. These international sources strongly suggests that reported life satisfaction is rather determined by objective conditions and obvious cultural achievements than by language, adopted aspiration levels or unobserved mentalities (see Diener and Klingelmann (2000) , Veenhoven and Ehrhardt (1995) , Diener et al. (1995) , Frey and Stutzer (2002) , and Sacks et al. (2010) ). In fact, all data generally show significant correlations with objective life conditions such as health standards or income.
However, while traditional welfare indicators such as the GDP are able to explain large parts of the global variation in SWB, this is not necessarily the case for the developed world. As on the individual level (see Layard et al. (2008) ), several authors stress that additional income is becoming also less important or even obsolete on an aggregated level (see e.g. Lane (2000) , Oswald (1997) or Easterlin (2005) ). More recent research suggests, however, that higher levels of economic output still raise reported well-being significantly even if many materialistic needs have been satisfied already (Clark et al. (2008) , Blanchflower and Oswald (2004) , and Shields and Price (2005) ). In an ordered probit model using data from the Eurobarometer for 12 European countries, Di Tella et al. (2003) find significant effects for both the level as well as the fluctuation of GDP. Helliwell (2003) explores regional differences among 14 industrial countries by using the World Value Survey and finds decreasing but positive effects of aggregated income as well. Significant and notable effects of GDP per capita are also found by Stewart (2005) . Sacks et al. (2010) confirm the general finding that marginal utility of GDP diminishes, however, they also argue that there are still notable effects even in the highly developed world. Overall, GDP is found to explain the international pattern of SWB (still) quite well, even within the developed world.
The probably second most recognized welfare indicator -the unemployment rate -and its impact on the overall life satisfaction of a society have been studied extensively as well. Without controversy are the strong and durable effects of unemployment on the individual level (see, e.g. Clark and Oswald (1994) or Winkelmann and Winkelmann (1995) ). Aiming on the effects on the aggregated level, DiTella et al. (2001) estimate the social welfare tradeoff between unemployment and inflation using a cross-country panel. After controlling for several personal characteristics, country fixed effects, and year effects, they conclude that unemployment marginally leads to higher welfare losses compared to inflation. Unemployment is also studied by DiTella et al. (2003) for 12 European countries. Using data from 1975 to 1992, their results suggest that unemployment has been less important than GDP when it comes to the regional variation of SWB.
Harder to grasp but also relevant for overall levels of SWB seems to be the degree of inequality within one country. Oishi et al. (2011 ), Rousseau (2009 as well as Böhnke and Kohler (2010) argue that rising income inequality is a key factor to understanding the moderate increase in SWB within many developed countries. As a consequence, differing levels of inequality presumably also explain parts of the international variation in SWB. In comparison to other influ-ential variables, however, the perception and impact of inequality probably vary considerably between nations (Alesina et al. (2004) ). Furthermore, research on happiness and inequality is not that voluminous due to the lack of long and comparable cross-country panel data. Several authors also stress the relevance of different kinds of social capital. For example, Helliwell (2003) finds a significant relationship between the level of communal responsibility of a society and the level of life satisfaction. Bjørnskov (2006) emphasizes the different aspects of social capital and argues that indicators of social trust are strongly related to life satisfaction. Overall, it can be stated that an increasing and significant share of the international variation in SWB can be explained in a plausible way based on a manifold set of objective variables. The listed examples provide just a selection of a large number of articles published during the last years.
In contrast to international comparisons, regional analyses of SWB within one country have the advantage that all regions (in most cases) share one language and homogenous cultural traditions which reduces the potential of unobservable or just unobserved heterogeneity. On the other hand, differences in SWB obviously tend to be smaller and therefore more difficult to detect and to explain statistically. Recent studies, however, have shown for example significant effects of objective living conditions. Oswald and Wu (2010) provide evidence for the US in which SWB goes along significantly with a bundle of objective indicators for quality of life. Frey and Stutzer (2002) focus on the impact of institutional design with cross-regional data from Switzerland. Luechinger (2011) provides evidence on the relationship of air quality and life satisfaction with data from German Socio-oeconomic Panel (SOEP) and high-resolution SO 2 data.
With respect to Germany, however, most articles have studied regional differences on a descriptive level. Berlemann and Kemmesies (2004) reported regional aspects of well-being for Germany based on the Eurobaromenter. Maddison and Rehdanz (2007) argue that regional differences in SWB within Germany are rapidly converging due to migration and the adjustment of rent prices. Bergheim (2008) analyses SOEP data on a high-resolution level and emphasizes the correlation of fertility rates and life satisfaction. Easterlin and Plagnol (2008) focus on the evolution of SWB in East and West Germany after reunification. Raffelhüschen et al. (2011) compare the regional pattern of SWB with those of several well-explored drivers of well-being and find unexpectedly high satisfaction levels in northern regions. However, to my knowledge there has been no study that explicitly analyzes the drivers of regional variation in SWB within Germany.
Database

Datasource
The following analyses are based on the German Socio-oeconomic Panel (subsequently referred to as SOEP), a longitudinal survey that exists since 1984. The question on overall life satisfaction -"Taken all things together, how satisfied are you with life?" (Wie zufrieden sind sie, alles in allem, mit Ihrem Leben?) -is answered by choosing a level on an eleven-point-scale (ranging from "not satisfied at all" = 0 to "absolutely satisfied" = 10). Besides this information the panel contains a wide range of socio-economic variables on both individual and household characteristics. The SOEP database has started for West Germany with a sample of 12245 observations which has been to small to conduct extensive regional analyses. Subsequently however, the number of observations has increased due to added subsamples as well as data refreshments. With more than 24500, the largest number of observations was achieved in the year 2000. In the following years the number has slightly decreased according to panel mortality. In the wave of the year 2009, which has been the one recently available, 18602 interviews have been conducted. All respondents are of age 16 or older. The long time span of the panel, the considerable variety of socioeconomic variables and the large number of observations have made the SOEP to one of the most frequently used datasets for exploring the evolution and causes of subjective well-being (see Wagner et al. (2007) ).
Regionalization
The SOEP is used for cross-regional analyses only rarely. This mainly has to do with the fact that the sample design is done in a way that the observations are -accordingly weighted -representative for whole Germany but not necessarily for smaller regions within Germany. Despite of the subsample for East Germany that has been designed and added in 1990 in order to allow also separated analyses for West and East, the possibility of drawing detailed comparisons between single regions is limited due to the decreasing number of observations per region. Nevertheless, the approximately 20.000 observations that have been made each year since 2000 are spread over all parts of Germany according to the density of the population. The data are collected in a way that the number of observations is proportional to the population of the federal states (Bundesländer) and it reflects rural areas and agglomerations representatively. As the addresses of the respondents have been selected through a random-route-model, it seems reasonable to test to which degree the SOEP provides information on differences and possible explanations for the variance in SWB on a regional level.
In this analyses three levels of regional subdivisions are used. For large-scale comparisons or regressions on representative subsamples Germany is divided into four large regions (north, west, east and south). 3 To avoid any confusion I will refer to the former political division of Germany as East and West Ger-many and to the regional subdivisions as eastern and western parts of Germany. Table 1 shows some basic descriptive figures according to this devision. In a second subdivision of 19 regions I follow mainly the borders of the German federal states. The states with the largest population (Bayern, Baden-Württemberg, Nordrhein-Westfalen and Niedersachsen) are split up in more or less equally populated parts according to regional administration borders (Regierungsbezirksebene). Other federal states (Saarland and Bremen) are included in other regions due to critically low numbers of observations. In this framework I obtain an adequate number of observations for cross-regional regressions while representativeness remains high (see Table 2 ). Finally, an even more detailed division of 96 regions is used which follows an often used spatial planning category (Raumordnungsregion). Although this subsample includes a lot of noise due to low numbers of observation, it is still helpful for additional analyses that include more detailed regional information.
Representativeness of regional data
The SOEP is designed in a way that it contains a representative sample for both, East and West Germany. Also the large-scale division can be assumed to be highly representative. However, as noted above, the specific representativeness for smaller regions is not necessarily given. The limited numbers of observations suggest that at least some regional subsamples are not fully representative with respect to key drivers of well-being. Hence, any over-or underrepresentation of particular socio-economic groups can lead to biased results.
Figure 1: Representativeness of regional data in 2009
Sources: Own calculations based on average gross wages from the national accounts of the federal statistical office (VGR) and unemployment data from the German unemployment insurance (BA). Notes: All data from the SOEP have been analytically weighted. The unemployment ratios represent values from spring 2009 as SOEP data is collected mainly during the first half of the year.
All unemployment ratios are expressed as share of the total labour force. Figure 1 compares both income and unemployment data for all 19 regions with official data from the national accounts of the federal statistical office and the unemployment insurance. While relative positions with respect to gross wages per employee are fully in line with the official numbers, regional unemployment ratios based on the SOEP only fit roughly to institutional data. Especially in several states of East Germany (BR, TH and ST) the unemployment rates calculated on the basis of the SOEP exceed official numbers significantly. In turn, the group of unemployed seems to be underrepresented in Hamburg. This divergence suggests that smaller regions are biased to some extent to the one or the other direction which has to be taken into account for the interpretation of the subsequent analyses.
Significance of regional differences in SWB
Simple t-tests show that deviations in SWB from the German average by more than 0.1 can be perceived as significant in most cases. In 2009, SWB is aboveaverage in HH, NN and RS on a 1 percent significance level. NK and BY as well show above average values (on a 5 percent level). BA, SH, FR, HE and WU do not reach significant above-average levels but do exceed the average level as well with high probabilities. The values for WE, NH and ND are close to the German average. BE lies below average on a 10 percent level and all regions that have formerly belonged to the German Democratic Republic (BR, MV, SN, ST and TH) show levels of SWB significantly below the German average (see Figure 2 ).
Figure 2: Significance of deviations from overall mean in 2009
Sources: Own calculations based on the SOEP. Notes: Red color indicates values below the German average. Table 3 shows the results of a simple dummy regression to provide an overview about the total size of regional differences in SWB for the year 2009. All coefficient sizes indicate the difference in SWB compared to Brandenburg, the region with the lowest values. Although absolute levels have converged between East and West Germany since 2005, also 20 years after the reunification of Germany considerable differences in SWB do exist. It can be seen that especially northern regions report relative high satisfaction values. Hamburg is significantly ahead and also the regional sample for NN shows a significant higher level of SWB compared to other regions of West Germany. The economically strong regions in southern Germany (BA, BY, FR and WU) however, do not differ significantly from other regions within West Germany. Within East Germany, Berlin and Sachsen report the highest levels of SWB. Two-sample t-tests for comparing the independent regional samples lead to corresponding results (see Table 14 in the appendix). 
(In)validity of regional well-being
One could argue that some fraction of the variation of SWB does not reflect real differences in life satisfaction. Overall, it can be found three major sources for invalidity: First, due to the limited number of observations per region it is obvious that some parts of the variation can be ascribed to random errors. A series of randomly drawn subsamples with 900 observations shows that approximately 40 percent of the total standard deviation in the sample with 19 regions is caused simply by statistical uncertainty. Second, as representativeness is not totally given this also causes distortions that reduce validity which is probably the case for Hamburg and partly for East Germany (see Section 3.3). Third, there might exist regionally differing social norms that lead to peculiarities within respond behavior which do not reflect real levels of life satisfaction. Imagine, for example, that it is more common to complain about something openly for people in region A than for those in region B. On the other hand, it might be culturally anchored to show modesty in region B, while communi-cation is more direct in region A. Such differences in mentality can potentially influence survey data and are difficult to detect. 5 4 Macroeconomic fundamentals
Correlations
Employment and income have been detected and described as positive drivers of well-being in many cases both on the individual (see, e.g. Winkelmann and Winkelmann (1995) , Gerlach and Stephan (1996) ) as well as on the aggregate level (see e.g. DiTella et al. (2001), DiTella et al. (2003) , and Stewart (2005)).
The evidence endorses the fact that indicators such as GDP or unemployment rate are the most frequently and prominently reported ones in many countries. This leads to two relevant questions: First, by how much can regional differences within Germany be explained by different levels of GDP and unemployment? Second, how important are both welfare indicators in relation to each other? These questions are discussed in the following paragraphs.
The descriptive statistics shown in Section 3 generally support the theory that aggregated levels of SWB can be explained largely by objective macroeconomic variables such as unemployment rates or mean income. 6 Unsurprisingly, SWB is negatively correlated with the degree of unemployment and positively correlated with the economic performance of each region. During the period from 2000 to 2009, for the sample of 19 German regions, the correlation coefficient of GDP and SWB has been on average .51. In contrast, the correlation between regional SWB and unemployment (measured as ratio of unemployed persons to the total civil workforce) has been -.81 (see Table 4 ). 7 Real growth rates however, turn out to be insignificantly negatively correlated with both SWB and GDP levels which indicates a slow economic convergence within Germany. Sources: Own calculations based on the SOEP, Statistisches Bundesamt and Bundesagentur für Arbeit. Notes: *** significant at 0.1 percent level; ** at 1 percent level; * at 5 percent level.
The correlations become even more significant if one focuses on the average income instead of GDP. Figure 3 shows exemplarily correlations between reported well-being and aggregated data taken directly from the SOEP as well as from the federal statistical office and the German unemployment insurance for 2009. Average monthly income appears to be highly correlated with SWB, where both correlation coefficients are larger than 0.8. For unemployment can be found a similar (but negative) level of correlation (-.85). Using official unemployment rates, the coefficient is a bit weaker with -0.64 which can be explained partly by the described lack of representativeness. With respect to cross-sectional data, it can be said that the correlations are mainly driven by the differences between East and West Germany. As one takes a closer look at West Germany, however, data show that correlations do not remain significant (see Figure 3 ). A similar picture arises from the analyses on the level of 96 regions (see Figure  4 ). The correlations are equally apparent even though correlation coefficients are lower which can be explained to a large extent by the lower number of observations per region. 8 In fact, it is difficult to say whether the correlation is really weaker or not. In general, the level of the coefficients suggests that also at this regional level GDP and unemployment have the ability to indicate regional welfare. 
Some arguments on causality
As macroeconomic indicators are collinear themselves and often also go along with other characteristics of the regional subsamples (e.g. wealth), such correlations can only provide a first impression. However, it seems highly implausible for the data that the results are driven by reverse causality or confounding factors. Thus, the possibility that subjective well-being drives GDP or unemployment is excluded in the following analyses even though this might play an important role on the individual level. I also exclude the possibility that other factors simultaneously change the macroeconomic variables and subjective well-being, as factors that would potentially qualify as confounding factors such as for example culture and institutions remain quite constant over the different regions and/or the given time period.
Commonly, the presented correlations are explained by a combination of individual and social effects. The individual effect is caused directly: a person looses her job, another receives a higher salary, etc. Social effects, however, are multilayer. They appear first of all at the social environment of the respective person, as unemployment or changes in household income also affect family members. Second, macroeconomic conditions cannot just be described as the sum of microeconomic happenings. They also might influence the mood of an entire society. If unemployment rises, this also might induce the fear of many employees to become unemployed (see e.g. Clark et al. (2009) and Luechinger et al. (2010) ) and higher contribution payments. Correspondingly, an increase in production not just leads to higher household incomes but probably also swells tax revenues and contributes to brighter expectations. Finally, there is no need for mentioning the well known impact of economic growth on the unemployment rate itself. 9 When it comes to GDP, the relationship is even more complex. Although higher levels of GDP per head commonly go along with higher incomes and more consumption, aggregated numbers on income tend to be like a black box. The examples have already been described by many researchers: Just think about expenditures for national defense or intelligence -it is hard to grasp the direct link that should cause any increase in subjective wellbeing. Furthermore, GDP obviously compromises consumption expenditures and investments alike. Fluctuations of investment or export activities (which mostly drive business cycles) are not supposed to raise life satisfaction immediately. The effects of economic growth on average SWB can also be reduced if for example growth boosts particularly earnings at the top of the income distribution where people realize comparably low levels of marginal utility (Layard et al. (2008) ). Focussing on positional concerns or crowding out of social interactions can lead to arguments where SWB can be lowered by economic growth (see e.g. Pugno (2009) or Kolmos and Salamon (2008) ). Finally, any regional redistribution of public recourses -which is done intensively within Germanyadditionally reduces the potential impact of changes in GDP. Hence, there are several arguments that lead to the assumption that the effects of output per head are less significant than those of the labour market situation.
Macroeconomic estimations
The empirical strategy follows mainly the approach of Di Tella et al. (2001) . In order to tackle both dimensions of causality, macro-and microeconomic regression models are used and finally combined by including macroeconomic variables to microeconomic fixed effects estimations. While all microeconomic data have its source in the SOEP, all macroeconomic data have been drawn from the federal statistical offices and the German unemployment insurance.
To receive elementary information about the overall effects of macroeconomic indicators on regional SWB, I started by conducting pure macroeconomic regressions where the dependent variable equals the weighted mean values of reported life satisfaction SBW it of each region i in the year t:
Besides the explanatory marcoeconomic regressors X it , the model includes regional fixed effects i as well as year dummies λ t . The error term is represented by µ it . Table 5 shows the results from such a cross-regional OLS regressions for the time period from 1995 to 2009. 10 Regressions in columns (1) and (2) use the log of real GDP per capita as independent variables whereas regressions in columns (3) to (5) focus on economic growth (∆GDP ).
By including year dummies and regional fixed effects, the results in column (1) are most meaningful. While the effect of unemployment turns out to be highly significant, significance of GDP is only at a 10 percent level. The relative size of standardized beta-coefficients suggests that differences in unemployment do explain a significantly higher share of the regional variation in SWB. Notes: OLS-Regression with standard errors in parentheses. Dependent variable: regional mean of SWB. *** significant at 0.1 percent level; ** at 1 percent level; * at 5 percent level. Regressions in columns (1), (3) and (5) include country specific time trends for Berlin (BE) and Hamburg (HH).
However, several arguments can be brought up to explain the moderate relevance of GDP. First, the panel analyses is based on data from a time period in which Germany has been significantly richer and more saturated than the countries of the European sample during the 1970s and 1980s. Second, as one focuses on the effects within one country, one has to take the regional redistribution scheme into account which e.g. transferred considerable shares 11 Since (ln(1.01) − ln(1))0.4444 ≃ 0.0044. In a similar regression for a sample of 66 nontransition countries based on the World Value Survey Sacks et al. (2010) find a significant effect of 0.004 for any increase of real GDP by one percent, which resembles the results of this paper. However, as they do not control for unemployment, estimates cannot be compared easily. 12 Note that the analysis of Di Tella et al. (2003) is based on a life satisfaction question that offers only four different satisfaction levels for reply. Thus, coefficients cannot be compared easily. of GDP from West to East Germany during the last two decades. Third, economic growth has not proportionally contributed to wage increases (especially for blue-collar jobs) during the considered time span (see e.g. Fuchs-Schündeln et al. (2010)). Thus, the estimated trade-off relation is not implausible on first sight. The finding that unemployment probably plays a dominant role compared to growth can be underlined by the recent increase in SWB within East Germany. Since 2005, the unemployment rate in East Germany has dropped rapidly from 18.7 to 13.0 percent in 2009 while reported life satisfaction has increased significantly from 6.3 to 6.5. In contrast, the evolution of SWB after the renunification has not reflected the rapid growth rates of real incomes.
The regression shown in column (2) of Table 5 excludes regional fixed effects and provides a picture that is even more explicit. While the negative effect of unemployment is becoming stronger, the impact of GDP is still significant on the 10 percent level but has only one forth in size compared to column (1). Although multicollinearity weakens the significance, this strongly suggests that the existing regional differences in SWB can be explained much better by unemployment than by data on aggregated income respectively GDP. The regression results in columns (3) to (5) basically point into the same direction. In each of the regressions unemployment is highly significant whereas no significant effect of real economic growth can be found. 13 Notes: OLS-Regression with robust standard errors (in parentheses). Dependent variable: regional mean of SWB. *** significant at 0.1 percent level; ** at 1 percent level; * at 5 percent level.
Before one gives a broader interpretation of these results, it is advisable to recheck the findings by conducting regression analyses for the sample of 96 regions as well. Table 6 shows the regression results for a panel with only two waves, one in 2001 and the other one in 2009. This limited number of points in time is sufficient due to the high number of observations in each wave and allows us to avoid the problem of detecting effects of growth on SWB that are time-lagged. The year 2001 has been chosen as a starting point because of a drastic increase in the number of observations in the SOEP data since 2000 and the availability of regional unemployment data. All aggregated data have been taken again from the federal statistical office and from the unemployment insurance. Regressions in columns (1) and (2) use nominal GDP per capita levels (where GDP has been multiplied by a factor of 1000) as explanatory variable whereas regressions in columns (3) and (4) use log values. 14 The results are similar to the ones above even though the data contains additional noise due to the low numbers of observation per region. The negative effect of the unemployment rate is highly significant. Also the size of the effect of unemployment is robust at a level slightly above 0.04 which is close to the previous results. The GDP on the other hand does not enter the estimation in a significant way, at least if regional fixed effects are included. If regional effects are excluded, significance of both welfare indicators is increasing as one would expect. However, as the point estimates of GDP and lnGDP are far from robust, there is no sense in deriving any trade-off relation from these estimations.
To sum up, the macroeconomic estimates provide evidence for the assumption that the total effect of one percentage point change of unemployment lies between -0.3 and -0.5 depending on the regional division and whether regional fixed effects are included or not. If one follows the estimation of regression (1) in Table 5 , this would mean that a regional difference in unemployment of 6 percentage points (the difference between West and East Germany in 2009) leads to a gap in SWB of approximately 0.2 on the 0-10 scale. This implies that approximately one half of the difference in SWB between East and West Germany can be attributed to different levels of unemployment. Assuming a convergence just in terms of GDP would result in a reduction of the "satisfaction gap" by approximately 25 percent. However, these estimates should just be classified as a first rough approximation as other explanatory collinear variables (e.g. wealth) are not included to the model. The fact that SWB -if one looks at smaller regions -does not reflect differences in economic growth from a period of eight years is stunning.
Microeconomic estimations
In order to separate the effects on the individual from those on the aggregated level and to control for multicolinearity I continue with several fixed effect regressions, aiming at individual life satisfaction. The OLS regression equation on a pure microeconomic level is given by
where SW B jit is the well-being level reported by individual i in country j in year t, α i is the individual fixed effect of individual i, j is a regional fixed effect and λ t is a year effect. As there is no need for the availability of macroeconomic data, the time span of the analyzed panel is extended by three more waves (1992 to 1994) . The set of personal characteristics X jit has been chosen according to general literature findings. The regression results are shown in Table  7 and confirm standard findings where unemployment causes a significant drop in SWB and personal labour income enhances SWB with decreasing marginal returns. If one controls for income variables, unemployment reduces SWB of a person by approximately 0.4 on the 0-10 scale (see column (3)). Without controlling for income, the size of the effect is rather -0.6 (see column (2)). As those estimates are fairly robust, this already suggests that the individual losses in life satisfaction do not account for the major part of the aggregated effects estimated in Section 4.3. This can be shown by a simple calculation: If the unemployment rate increases by one percent and the labour force represents 70 percent of the adult population, this implies that the effects on the individual level lower the overall mean of life satisfaction by only 0.0042 (= 0.01 * 0.7 * 0.6) which is less than 15 percent of the macroeconomic effect (see in comparison Table 5 ). Income on the other hand raises SWB by approximately 0.003 if real net income increases by one percent. Hence, if GDP growth is reflected in growth in income, an increase of real GDP per capita by 10 percent should cause a durable aggregated effect of approximately 0.03 which accounts for two thirds of the macroeconomic effect measured above. This is plausible as GDP growth also contributes to public sector growth. However, as our macroeconomic estimation is not very precise, it is not reasonable to note this relation as a robust finding. In addition, several authors argue that on an aggregated level positional concerns potentially disperse large parts of the individual effects (see Section 2). Although one can not draw any conclusion on this question, I am highly confident in concluding that the indirect effects of unemployment are of higher importance than the ones that lies within GDP growth. Moreover, the finding of Winkelmann and Winkelmann (1995) , who argue that the individual costs of becoming unemployed sum up to high financial amounts, can be recorded.
Further interesting results are: (i) Divorced persons are happier than single persons who have never been married. (ii) Disposable income of household members is at least as important for subjective well-being as personal income.
(iii) The subjective health status plays a dominant role among explanatory variables. (iv) Life satisfaction is found to be U-shaped with respect to age. (v) On average, marriage causes higher effects than cohabitation. (vi) Owning real estate is connected to higher levels of SWB.
Combining both datasets
After having shortly introduced the results of basic microeconomic regressions, I return to the aggregated level. The combined regression equation is given by
where as before α i denotes the individual fixed effect of individual i, j the regional fixed effect of region j and λ t the year dummy in year t. In addition, aggregated data on GDP and unemployment (U ) are included to the model. The baseline results are shown in column (1) of Table 8 . If one controls for all individual characteristics from regression (4) in Table 7 , this yields in harsh drop of the effect of the unemployment rate by approximately one half. The effect, however, remains statistically significant on a 0.1 percent level which suggests that within the pure macroeconomic model unemployment rates serve also as proxies for other important variables such as mean household income, financial wealth or even average health status. Nevertheless, there remains a considerable macroeconomic effect of approximately -0.15 (per percentage point of unemployment). In contrast, GDP does not contribute to the estimation in a significant way. In the baseline regression (column (1)) the point estimate even turns out to be negative. This result does not even change qualitatively if regional fixed effects are excluded (see column (2)) which leads to the conclusion that the sum of all indirect effects of GDP growth have not contributed to regional well-being during the last 15 years. This, however, does not imply that GDP growth is obsolete for the country as a whole, although the negative coefficient for log GDP even turns out to be significant as soon as time and regional dummies are excluded (see column (4)). That this is a false conclusion can be easily seen if one considers the regional distribution of public net investments within Germany since the reunification. In fact, the stock of public infrastructure has increased in per capita terms especially in those regions where it has been on the lowest levels. This hypothesis is one out of many and cannot be discussed here in detail. What can be discussed instead is how much of the regional variance can be explained by unemployment and differences in income. Figure 5 shows the unexplained regional effects of both the microeconomic as well as the combined regression model. In comparison to the total variation of SWB in 2009, which is illustrated by the dark bars, it can be seen that significant parts but not the ma-20 jority of regional differences can be attributed to macroeconomic fundamentals. For most regions within East Germany, however, considerable negative effects still remain. In contrast, Hamburg and the very northwest of Germany still show surprisingly high values of SWB. Nevertheless, approximately 40 percent of the gap in life satisfaction between East and West Germany can be attributed to fundamental macroeconomic conditions. 
The marginal disutility of unemployment
To complete the analyses of Sections 4.1 to 4.5, it can be argued that the impact of macroeconomic fundamentals is not equal in size within each region partly due to nonlinearity of effects. With respect to GDP and household income this has been considered by using log values as marginal utility diminishes both on the individual and on the aggregate level (Sacks et al. (2010) ). However, when it comes to unemployment, things are less obvious. In fact, there are several arguments that counter the simple idea of constant marginal effects of unemployment as well. However, as one has to take into account always both groups, the employed and the unemployed, this is more tricky. In theory, the employed are harmed by unemployment at least in two ways: First, high unemployment is connected to lower job security. In other words, the higher the unemployment is the more afraid of layoffs employees become. Second, employees who witness layoffs might suffer as well due to feelings of guilt and a worsening of social climate at work. Some more linkages are discussed by Clark et al. (2009) . What I want to emphasize is that these arguments only apply if unemployment exceeds some basic level. If, in contrast, unemployment is only a problem of persons with deficits in basic qualifications, it is not plausible that this causes any fear among the employed. The same is true if unemployment mainly occurs due to persons who enter the labour market after education or change jobs voluntarily. As a consequence, the negative effects of unemploy-ment on the employed would only be considerable if unemployment is caused by structural labour market distortions such as high labour costs or business cycles which lead to unemployment rates that exceed a basic level. This can be a potential explanation for an increase in marginal disutility of unemployment on the aggregate level which is indicated by regression (5) in Table 8 .
With respect to the unemployed Clark (2003) provides evidence from the British Household Survey and argues that higher unemployment numbers help the unemployed to cope with their "violation" of the social norm not to live from public funds. Hence, some authors have concluded that a rise in unemployment eases the disutility of the unemployed which as a consequence would contribute to a decrease in marginal disutility of unemployment. For Germany, however, empirical evidence is not in line with any conclusion that ascribes a dominant role to this effect. Regionally separated fixed effects regressions show significantly stronger effects of unemployment for eastern parts of Germany where unemployment rates have been nearly twice as high during the last two decades (see Table 9 ). On the other hand, the effect has been significant but rather low for southern Germany where unemployment has remained on a comparably low level during the same time period. Similar findings have been also made by Chadi (2011) who emphasizes the effect of lower job prospects in presence of high unemployment rates. Overall, I do not want to conclude on possible causes at this point, but there is evidence suggesting increasing marginal disutility for both groups, the employed as well as the unemployed. Hence, it can be assumed that differing levels of unemployment contribute even more to the regional variation of SWB, in particular with respect to the difference between East and West Germany.
Other explanatory factors
Obviously, the regional levels of well-being are not just a result from macroeconomic conditions. It can rather be assumed that numerous factors exert an influence on the overall SWB within one country or region while not all of them are easy to detect or durable over time. The following paragraphs discuss only two aspects that help understand the remaining pattern of unexplained regional SWB.
Communistic heritage
Thus far, the comparably low levels of SWB in East Germany have been explained to a large extent by lower incomes and higher unemployment rates. However, a considerable part of the satisfaction gap between East and West Germany remains unexplained. To solve this puzzle it is helpful to focus on single generations. Table 10 reports SWB for different age groups in West and East Germany for the year 2009. The values indicate strong cohort effects. Note that those aged 30 and older in 1990 report far lower satisfaction levels than their western counterparts. In comparison to the younger generation the difference in SWB is nearly twice as large for individuals born before 1960. In 2009, the difference in SWB between the generation aged 30 and younger of East and Notes: OLS-Regression with individual fixed effects, year dummies and regional fixed effects.
Standard errors in parentheses. Dependent variable: regional mean of SWB. *** significant at 0.1 percent level; ** at 1 percent level; * at 5 percent level. Regional fixed effects and year dummies have been included. a SHS: subjective health status.
West Germany has been 2.5 times smaller compared to the difference between those aged 50 and older (see Table 10 ). To complement this cross-sectional data, Figure 6 shows by how much the mean SWB of the respectively younger generation (35 years and below) exceeds the satisfaction level of the older generation (older than 35). While the relative happiness of the younger generation has only slightly increased in West Germany, it has risen dramatically for East Germany especially between 1995 and 2005: Directly after reunification there has been only a difference of approximately 0.2. In 2009, when the young generation consisted of individuals born after 1974, the difference in SWB between the generations accounted for more than 0.5. These data suggest that those generations who have not just grown up within the German Democratic Republic, but also spend a considerable share of their working life under the communistic regime are significantly worse off. Whether this finding is connected mainly to difficulties of adjusting to the mechanisms of a free and competitive labour market, to the anger of having spend irretrievable years under limited freedom or to durable disappointments about the failure of socialistic policy -to name just a few possible root causes -cannot be discussed here. Nevertheless, it is safe to say that the low levels of reported life satisfaction in East Germany are still linked to the cultural imprints of many who have spent parts of their lives in the former DDR. Thus, it can be assumed that one would perceive a partial convergence of SWB in the future even if macroeconomic conditions do not continue to converge.
A note on the nordic happiness puzzle
Besides the huge differences between East and West Germany, there are also comparably high values of reported life satisfaction in northern Germany which remain mostly unexplained (see Figure 5 ). Again, it is helpful to analyze the data separately. Table 11 shows mean values of SWB of different age groups for each part of Germany. Note that the relatively high levels of life satisfaction within the North of Germany are mainly driven by the elderly. For the group aged 60 and older, northern Germany reports considerably higher numbers (7.08) than their economically stronger counterparts in southern Germany (6.90), whereas the generation between 35 and 60 reports lower levels of SWB than this generation in the West and the South of Germany. These high values of SWB can neither be explained by differing levels of unemployment nor by differing income structures as both variables would indicate an inverse relation. One indication for the origin of this phenomenon can be found within family life. Table 12 summarizes the satisfaction responses for all persons aged 60 or older by marital status. While the share of people without partner is fairly equal in each region, reported life satisfaction differs strongly between both regions and according to marital status. As one would expect, singles report the lowest levels of life satisfaction. Probably more surprising is the fact, that cohabiting individuals of this generation report higher values of SWB than married ones. Most notable however is the large discrepancy between singles and those with partner in northern Germany. In fact, the phenomenon of "nordic happiness" seems to be driven mostly by persons aged 60 and older, who are married or live in cohabitation. With means of 7.2 and 7.4, the reported life satisfaction of these subgroups is significantly higher compared to western or southern regions of Germany which is not the case for single persons. These descriptive findings are also in line with the results from the regional regression analyses. Separate fixed effect estimations for each part of Germany show significant differences in effect sizes for marriage and cohabitation (see Table 9 ). While regression coefficients for marriage and cohabitation are lowest in eastern Germany, the largest effects are found for northern Germany. However, if the exceptional levels of SWB in some parts of northern Germany are partly due to the well-being of couples, the question arises whether there exist objective indicators which support this argument. Table 7 presents data on regional fertility related to SWB (left graph) and GDP (right graph). Fertility is indicated here by the number of children younger than 6 related to the total population. What can be seen is that most of the regions in north-western Germany do show moderate levels of GDP, but originate comparably high numbers of children. The significant correlation between large numbers of children and life satisfaction can be interpreted in several ways. For Germany, most studies do not show strong effects on parental life satisfaction (see recent work by Humpert (2010) and Raffelhüschen et al. (2011) ). On the other hand, it is highly plausible that happy couples tend to have more children. Hence, the number of children probably serves well as an objective indicator but not necessarily as a source of the happiness of nordic couples. This, however, does not perfectly fit the descriptive results which emphasize the role of the older generation (see Table 11 ). In fact, most studies that examine the effect of children on parental life satisfaction focus on newborns and younger children due to limited data. This often leads to the trivial conclusion that children are a source of both joy as well as time pressure and stress which is why many studies do not find significant effects or even negative ones (see e.g. Clark and Oswald (1994) or Raffelhüschen et al. (2011) ). However, there is only limited evidence on the overall effects of grown-up children and grandchildren. Table 13 shows the results of a simple cross-sectional regression for 96 regions. After controlling for GDP and unemployment, the relative number of children younger than 6 within a region still remains positively correlated with SWB. This positive relation between regional SWB and regional fertility in combination with the outstanding values of wellbeing reported by elderly couples in regions with high fertility rates supports the theory that children do contribute to higher levels of SWB, at least as soon as they have flown out to have their own children. 15 
Summary and discussion
This paper examines regional differences in SWB within Germany. Although the analyses do only cover some out of many possible drivers of SWB, I conclude that large parts of the variation do reflect objective living conditions. Moreover, highly recognized welfare indicators such as the GDP or unemployment rates are not just correlated with regional SWB but also have the ability to explain the evolution and differences of regional levels of SWB.
The macroeconomic regression model applied for a sample with 19 regions with mean values of SWB as dependent variable suggests for the period from 1995 until 2009 that up to three-quarters of all real differences are related to macroeconomic conditions. If common statistical standard errors are taken into account, still one half of the total variation can be attributed to macroeconomic conditions. These estimates, however, include presumably various indirect effects which go along with fluctuations of unemployment or growth. To obtain more precise estimates several microeconomic regressions are conducted as well. Applying common FE-regressions, it can be found that that regional differences in household income and individual effects of unemployment do explain approximately 25 percent of all real variation. If the macroeconomic effects from unemployment are taken into account as well, this fraction increases to approximately 40 percent which comes close to the results from our rather simplistic macroeconomic model. In addition, I conclude that there is strong evidence that marginal disutility is increasing with unemployment. As a consequence, it can be assumed that the differences in quality of life between East and West Germany would be reduced by approximately half if macroeconomic conditions were equal.
The main question on the relative importance of unemployment and growth can be answered unambiguously. Even though both welfare indicators are highly correlated with SWB, the results strongly suggest that differing levels of unemployment do affect regional SWB significantly stronger than differences in GDP. Correspondingly, also changes in unemployment influence SWB stronger and more directly than economic fluctuations. Correspondingly, there has been no significant relation between economic growth rates and well-being for the analyzed period of time. Controlling for income effects on the household level, the model even yields negative though insignificant coefficients for GDP. However, this does not necessarily mean that economic growth can be fully neglected.
Beyond dispute are the indirect effects of growth as it maintains and creates employment. Moreover, our analyses is short-sighted with respect to regional transfers within the public budget. Finally, the moderate impact of growth can be explained by the sharp decline of the labour share and the corresponding increase in inequality in Germany since the early 1990s. Hence, the interdependency probably will change again if Germany experiences higher wage increases in the future.
Although labour market conditions and economic growth still play an important role for overall life satisfaction, regional SWB cannot be explained fully by these factors. Approximately one half of the total variation of SWB remains unexplained. Especially the large gap between West and East Germany as well as exceptionally high levels in northern Germany are nebulous. In this regard, it can be argued that considerable cohort effects still delay higher levels of SWB in East Germany where people born before 1965 report significantly lower levels of life satisfaction while members of younger generations shows trends of steady convergence. Finally, I provide one piece of information on the 'nordic happiness puzzle'. As high levels of SWB are mostly driven by couples, the analysis focusses on family life. One objective indicator that is in line with this regional phenomenon is the fertility rate which is significantly above average in northwestern parts of Germany. In view of recent studies this yields two hypotheses which underline the validity of northern happiness: First, happy couples tend to have more children and second, grandchildren increase life satisfaction. However, I also perceive a need for additional studies on regional mentalities, which cannot be excluded as potential drivers of regional SWB.
When it comes to the discussion on new sets of welfare indicators, SWB definitely provides an important basis to detect relevant drivers of welfare as it contains valid information. Hence, it seems to be advisable for governments to collect more data on aspects that presumably influence the well-being of society. For example, it is highly probable that reliable data on regional income inequality would lead to several important and influential studies. This, in turn, can help to design indicators for those characteristics which are known for affecting SWB. Moreover, I do not perceive any fundamental caveat for using data on SWB in order to measure welfare directly, at least within one culturally and linguistically homogenous region. To reduce statistical uncertainty, however, it would be helpful to include subjective information of this kind into larger cross-sectional surveys such as common census data.
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A Appendix
Figure 8: Regional subdivisions 29 Source: Own calculations based on the GSOEP. Notes: Two-sample t-tests. Values denote probabilities by which the SWB of a region in a certain row is higher than the one in the region of the respective column.
